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(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve exposure of a wire 
pattern having a target width, by detecting a fluctuation 
amount of a focus position in accordance with a difference 
between widths of two wire patterns, and detecting a 
fluctuation amount of an exposure amount in accordance 
with a difference between a width of at least one of the wire 
patterns and a predetermined width of a wire. 
SOLUTION: As a management pattern 1, a first management 
pattern 1 2 is provided, in which wire patterns 1 2a are 
densely exposed with regular spaces, and a second 
management pattern is provided, in which wire patterns are 
roughly exposed. As in the case of the first and second 
management patterns, when sensitivity fluctuates due to 
different wire patterns, a width of a wire is not affected. 
However, when a focus changes, an error appears in a width 
of a wire. Therefore, by using the error, a correction amount 
is fed back to exposing conditions. Namely, in order to 
correct fluctuation of a wire width of the wire pattern, a 
focus and/or exposure amount is controlled so as to 
correct an error of a wire width of the wire pattern. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the manufacture approach of a semiconductor device of manufacturing a 
semiconductor device by amending and exposing exposure conditions in order to form in a semi- 
conductor substrate the circuit pattern which constitutes the circuit decided beforehand. Are 
arranged so that it may become fixed spacing, and fluctuation of the light exposure to a semi- 
conductor substrate affects wiring width of face. The 1 st exposure managed pattern which has the 
circuit pattern arranged so that fluctuation of the focal location at the time of exposing to a semi- 
conductor substrate may not affect wiring width of face. The 1 st step which exposes the 2nd 
exposure managed pattern which has the circuit pattern which is arranged at different spacing from 
the circuit pattern of the 1 st exposure managed pattern, and is arranged so that each fluctuation of 
light exposure and a focal location may affect wiring width of face to a semi-conductor substrate, 
The 2nd step which measures the wiring width of face of the circuit pattern of the 1 st circuit 
pattern exposed on the substrate with the 1 st management exposure pattern and the 2nd 
management exposure pattern, and each 2nd circuit pattern, The 3rd step which detects the amount 
of fluctuation of a focal location based on the difference of the wiring width of face of each circuit 
pattern of the 1 st circuit pattern and the 2nd circuit pattern, The manufacture approach of the 
semiconductor device characterized by having the 4th step which detects the amount of fluctuation 
of light exposure based on the difference of the wiring width of face of at least one circuit pattern 
of the 1 st circuit pattern and the 2nd circuit pattern, and the wiring width of face which should be 
exposed essentially, and which was set up beforehand. 

[Claim 2] It Is the manufacture approach of a semiconductor device according to claim 1 that the 
2nd exposure managed pattern is a **** exposure pattern which exposes at least one circuit 
pattern, and the circuit pattern is densely arranged from the 2nd circuit pattern, as for the 1 st 
managed pattern. 

[Claim 3] The manufacture approach of a semiconductor device according to claim 1 of having the 
6th step which amends light exposure based on the difference of the 5th step which amends a focal 
location based on the difference of each wiring width of face of the 1 st circuit pattern and the 2nd 
circuit pattern, the wiring width of face of at least one circuit pattern of the 1 st circuit pattern and 
the 2nd circuit pattern, and the wiring width of face which should be exposed essentially, and which 
was set up beforehand. 

[Claim 4] The manufacture approach of the semiconductor device according to claim 3 which 
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determines the amount of amendments based on the table beforehand prepared at the 5th step 
from the amount of fluctuation of the focal location measured at the 3rd step, and amends a focal 
location. 

[Claim 5] The manufacture approach of the semiconductor device according to claim 3 which 
determines the amount of amendments based on the table beforehand prepared at the 6th step 
from the amount of fluctuation of the light exposure measured at the 4th step, and amends light 
exposure. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semiconductor 
device of exposing the circuit pattern which forms the circuit decided beforehand, for example to a 
semi-conductor substrate, and manufacturing a semiconductor device. 
[0002] 

[Description of the Prior Art] It is built in electronic equipment and IC (Integrated Circuit) as a 
semiconductor device which has an electronic circuitry serves as an existence indispensable to a 
miniaturization and advanced features of electronic equipment today. After IC's exposing the 
exposure pattern for exposing the circuit decided beforehand to the semi-conductor substrate 
which makes silicon etc. the quality of the material and forming a circuit pattern, IC is manufactured 
through predetermined processes, such as a development process. In order to make the wiring width 
of face aiming at the wiring width of face of a circuit pattern, in formation of this circuit pattern, it is 
necessary to feed back the focal location (henceforth a focus (Focus)) as a distance to the semi- 
conductor substrate changed at the time of manufacture, and the amount of amendments of the 
amount of sensibility fluctuation (for sensibility to be hereafter amended by amend light exposure) to 
an aligner, and to make exposure conditions the optimal. 

[0003] In order to determine the exposure conditions for exposing the circuit pattern which 
constitutes a circuit as the conventional exposure approach, before manufacturing IC as a product, 
the method of performing test sample exposure is taken, the activity (the following — " — condition 
appearance — carrying out — " — ** — it says) which computes the optimal amount of 
amendments by computing the focus and the amount of sensibility fluctuation which were fluctuated 
while shifting gradually the focus and exposure energy (henceforth light exposure) of an aligner in 
advance was required of this approach. Performing this condition **** in a production process had 
become the cause of inducing aggravation of TAT (Turn Around Time) with the increment in a man 
day. 

[0004] Moreover, there is a method of not performing condition **** mentioned above as the 
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another exposure approach in order to avoid aggravation of TAT. By this approach, exposure 
.conditions are determined by predicting the exposure conditions of the semiconductor device which 
manages the inclination of sensibility change and is manufactured by supervising the wiring (result) 
width of face after the light exposure for every lot manufactured in the past, and exposure of a 
circuit pattern. 

[0005] Drawing 1 2 is a flow chart which shows the still more nearly another conventional exposure 
approach. By the conventional exposure approach, the exposure pattern which has a predetermined 
circuit pattern on a semi-conductor substrate is exposed first (step ST 21). The wiring width of face 
of the exposed circuit pattern is measured (step ST 22). The error of the wiring width of face which 
should be exposed essentially, and the actually exposed wiring width of face is detected, and a 
sensibility gap is judged (step ST 23). If there is no sensibility gap, (O.K.) termination will be carried 
out (step ST 26), and amount of exposure amendments **E is computed from the error detected 
when there was a sensibility gap (step ST 24). This amount of exposure amendments **E amends 
light exposure (step ST 25). 

[0006] from the light-exposure pair wiring width-of-face property beforehand grasped in order to 
drive into the wiring width efface (target line breadth of drawing 14 ) made into the target in the 
circuit pattern after exposing when fluctuation of substandard wiring width of face is checked in 
management of the inclination of this sensibility change (for example, lots 6 and 10 in drawing 1 1 ), if 
inclination management is performed according to amendment by this exposure approach — since - 
- light exposure is computed. And the correction value is fed back to an aligner, and exposure 
conditions are changed and it is coped with. Moreover, even if there was no substandard fluctuation 
in the wiring width of face of the circuit pattern after exposure, when fine-amending by carrying out 
inclination management by measuring the wiring width efface of the manufactured semiconductor 
device, it was amending with light exposure. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if this exposure approach is adopted, in order 
to amend the error of wiring width efface only by changing light exposure, management is 
impossible at all to fluctuation of a focus, and a problem as shown below occurs. Drawing 13 (A) 
shows the result wiring width-of-face property of the circuit pattern at the time of changing 
sensibility and a focus to coincidence. Drawing 13 (B) shows the result wiring width-of-face 
property after amendment of the circuit pattern at the time of corresponding only by amending light 
exposure to the case where sensibility and a focus are changed to coincidence. 
[0008] In drawing 1 3 (A) and drawing 13 (B), the direction of an axis of abscissa shows a focus, and 
the direction of an axis of ordinate shows wiring width of face (line breadth). Although the **** 
pattern is driven into target line breadth in amendment by the conventional exposure approach of 
drawing 12 as shown in drawing 13 (B) as a result since it is amendment of only light exposure **E, 
the dense pattern which is not managed will exceed a line breadth specification upper limit. 
Moreover, also about the non-dense pattern which was able to be driven into target line breadth, 
since it continues being in the condition which the focal gap generated, change of the property of 
focal pair wiring width of face is sharp, and it has great effect on the stability of the exposed wiring 
width efface. 

[0009] The wiring width-of-face properties j and k are wiring width-of-face properties about two 
circuit patterns that the tight ness of result wiring width of face differs. The wiring width-of-face 
property] shows a wiring width-of-face property in case a circuit pattern is **** arrangement, and 
the wiring width-of-face property k shows the wiring width-of-face property in the case of being 
dense arrangement. On the semi-conductor substrate which constitutes a semiconductor device, 
the circuit pattern with which tight ness differs in fact is intermingled, and is arranged. Therefore, 
the property of wiring width of face over a focus changes with differences in the tight ness of a 
circuit pattern. 

[0010] If a circuit pattern crowds like drawing 5 (A) -> drawing 6 (A) -> drawing 7 (A) when the 
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exposure pattern as an imprint pattern for exposing a circuit to a semi-conductor substrate is 
exposed to a semi-conductor substrate, a focal pair wiring width~of-face property will change to the 
property of the convex effacing down [ property / of a upward convex ] gradually like drawing 5 (B) 
~> drawin g 6 (B) -> drawing 7 (B), respectively. 

[001 1] As opposed to the location of the X-axis in the point of inflection of the wiring width-of-face 
property j being the focus F1 of an ideal condition, when Focus F has shifted from the focus F1 as 
an ideal condition like drawing 13 (A) The dotted line F of the direction of an axis of ordinate comes 
(difference **F of the focus F which shows this dotted line, and the focus F1 of the ideal condition 
mentioned above is hereafter called "focal gap") to show the focus actually exposed by the 
manufactured body of a product. 

[0012] For this reason, in the **** wiring width-of-face property j and the dense wiring width-of- 
face property k, a difference will arise to the result wiring width of face after exposure. Even if 
amount of exposure amendments **E amends light exposure in this condition, it is impossible to 
cancel the difference of the result wiring width of face by focal gap **F which the wiring width-of- 
face property k and the wiring width-of-face property j only change up and down in the direction of 
an axis of ordinate (wiring cross direction) within the graph of drawing 13 (A), and was mentioned 
above. 

[0013] By this exposure approach, only the property of the wiring width-of-face property j is 
managed like drawing 13 (B). For this reason, for after amendment, the pattern of the wiring width- 
of-face property k is USL (it is hereafter used as an abbreviated name of a wiring width-of-face 
specification upper limit.). "LSL" — as a wiring width-of-face specification lower limit — using it — 
there is also an example which exceeded, and became substandard and the defect of the 
manufactured product generated. 

[0014] Moreover, as another trouble of focal gap **F, it is the field W1 (the property j of a circuit 
pattern leans greatly) where the variation [ as opposed to change of a focus as compared with the 
point of inflection of the ideal condition mentioned above although the wiring width-of-face property 
j was driven into target line breadth like drawing 13 (B) ] of wiring width of face is intense, and the 
stability of the wiring width of face of the circuit pattern exposed to fluctuation of a focus is spoiled. 
The above troubles had a cause in the ability to separate fluctuation of Focus F, and fluctuation of 
sensibility and not to be amended. 

[0015] Then, without computing the optimal amount of amendments for exposing so that this 
invention may cancel the above-mentioned technical problem and it may become a dimension aiming 
at the wiring width of face of the circuit pattern of a semiconductor device in advance The circuit 
pattern of target wiring width of face is exposed by carrying out separation detection of each 
fluctuation of a focal location and sensibility, and amending exposure conditions. It aims at offering 
the manufacture approach of the semiconductor device which can expose the circuit pattern with 
which the inclination of a focal location and sensibility is furthermore managed with a sufficient 
precision, and the tight ness of a circuit pattern differs with a sufficient precision, and can improve 
the productive efficiency of a semiconductor device. 
[0016] 

[Means for Solving the Problem] It is the manufacture approach of a semiconductor device of 
manufacturing a semiconductor device by amending and exposing exposure conditions in order to 
form in a semi-conductor substrate the circuit pattern which constitutes the circuit decided 
beforehand if the above-mentioned purpose is in this invention. Are arranged so that it may become 
fixed spacing, and fluctuation of the light exposure to a semi-conductor substrate affects wiring 
width of face. The 1 st exposure managed pattern which has the circuit pattern arranged so that 
fluctuation of the focal location at the time of exposing to a semi-conductor substrate may not 
affect wiring width efface. The 1st step which exposes the 2nd exposure managed pattern which 
has the circuit pattern which Is arranged at different spacing from the circuit pattern of the 1 st 
exposure managed pattern, and is arranged so that each fluctuation of light exposure and a focal 
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location may affect wiring width of face to a semi-conductor substrate. The 2nd step which 
measures the wiring width efface of the circuit pattern of the 1st circuit pattern exposed with the 
1st management exposure pattern and the 2nd management exposure pattern, and each 2nd circuit 
pattern, The 3rd step which detects the amount of fluctuation of a focal location based on the 
difference of the wiring width efface of each circuit pattern of the 1st circuit pattern and the 2nd 
circuit pattern, It is attained by the manufacture approach of the semiconductor device 
characterized by having the 4th step which detects the amount of fluctuation of light exposure 
based on the difference of the wiring width of face of at least one circuit pattern of the 1st circuit 
pattern and the 2nd circuit pattern, and the wiring width efface which should be exposed 
essentially, and which was set up beforehand. 

[0017] It is the manufacture approach of a semiconductor device of manufacturing a semiconductor 
device by amending and exposing exposure conditions in order to form in a semi-conductor 
substrate the circuit pattern which constitutes the circuit decided beforehand from this invention. 
The 1 St exposure managed pattern with which the circuit pattern after exposure is arranged at fixed 
spacing, fluctuation of the light exposure to a semi-conductor substrate affects the wiring width of 
face of a circuit pattern, and fluctuation of the focal location at the time of exposing to a semi- 
conductor substrate also affects wiring width of face, A circuit pattern is exposed at different 
spacing from the 1st exposure managed pattern, and each fluctuation of light exposure and a focal 
location exposes the 2nd exposure managed pattern which affects the wiring width of face of a 
circuit pattern to a semi-conductor substrate. Next, the wiring width of face of the circuit pattern of 
the 1st circuit pattern exposed with the 1st management exposure pattern and the 2nd management 
exposure pattern and each 2nd circuit pattern is measured. And the error of a focal location is 
detected based on the difference of the wiring width of face of each circuit pattern of the 1 st 
circuit pattern and the 2nd circuit pattern. Moreover, the error of light exposure is detected based 
on the difference of the wiring width of face of at least one circuit pattern of the 1 st circuit pattern 
and the 2nd circuit pattern, and the wiring width of face which should be exposed essentially and 
which was set up beforehand. Each fluctuation of a focal location and sensibility can be separated 
and detected, without this computing the optimal amount of amendments for exposing in advance so 
that it may become a dimension aiming at the wiring width of face of the circuit pattern of a 
semiconductor device. 
[0018] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable implementation of this invention is 
explained to a detail based on an accompanying drawing. In addition, since the gestalt of the 
operation described below is the suitable example of this invention, desirable various limitation is 
attached technically, but especially the range of this invention Is not restricted to these gestalten, 
as long as there is no publication of the purport which limits this invention in the following 
explanation. 

[0019] As an outline of the approach of manufacturing the semiconductor device (henceforth IC 
(IntegratedCircuit)) carrying a semiconductor integrated circuit, it is carried out as follows. First, the 
exposure pattern based on the specification determined beforehand by which layout design was 
carried out is created. This exposure pattern is imprinted on a semi-conductor substrate 
(henceforth Wafer WH) by the aligner (exposure process). As for the circuit pattern on the exposed 
substrate, IC is manufactured through development / etching process, an Impurity diffusion process, 
a vacuum evaporationo process, and an assembly-inspection process. 

[0020] Hereafter, the manufacture approach (the exposure approach in the exposure process 
mentioned above) of the semiconductor device as a desirable operation gestalt of this invention is 
explained. Drawing 1 is the top view showing signs that the semiconductor integrated circuit was 
formed on the semi-conductor substrate. Drawing 2 is the top view showing an example which 
expanded the semiconductor Integrated circuit formed on the semi-conductor substrate of drawing 
1 . An "exposure pattern" shows the pattern of the circuit imprinted on Wafer WH by the aligner, by 
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the following explanation, a "real circuit pattern" shows the pattern of one semiconductor 
integrated circuit on the wafer WH imprinted with the exposure pattern (henceforth an integrated 
circuit), and a "circuit pattern" shows 1 wiring of one of the pattern of the circuit imprinted or 
imprinted on Wafer WH by it. Moreover, or it is separated from the "non-dense" of adjacent circuit 
-patterns, it shows that there is nothing, and it shows that spacing of the circuit pattern which 
adjoins "it is dense" is narrower than a **** circuit pattern. 

[0021] An aligner exposes an integrated circuit 2 on the front face of Wafer WH based on 
predetermined exposure conditions. Since an aligner cannot expose all the integrated circuits 2 by 
one exposure on Wafer WH, it is divided and exposed to multiple times. The single shot pattern 4 
shows the range of the real circuit pattern 6 exposed at a time by the aligner. This aligner is 
explained as what exposes four real circuit pattern 6 grades at a time like drawing 2 . 
[0022] To the verification single shot pattern 4 of the error of the wiring width of face (line breadth) 
by the roughness and fineness of arrangement of a circuit pattern, it has the scribe line 8 and the 
managed pattern 1 which make boundaries, such as real circuit pattern [ as one integrated circuit 
which constitutes the integrated circuit 2 on Wafer WH like drawing 2 ] 6. and real circuit pattern 6 
comrades. The managed pattern 1 is a pattern exposed auxiliary, in order to measure the wiring 
width of face of the circuit pattern after being exposed and to amend exposure conditions. The 
managed pattern 1 is exposed by the four corners of the single shot pattern 4 so that one may not 
lap with the real circuit pattern 6 at the core of four and the single shot pattern 4. 
[0023] As a managed pattern 1, the 1st managed pattern 12 with which circuit pattern 12a is 
exposed, and the 2nd managed pattern 14 with which circuit pattern 14a is exposed by the non- 
dense like drawing 4 (A) are prepared, preparing densely fixed spacing, for example like drawing 3 (A) 
as at least two circuit patterns for amendment. Here, the 1 st managed pattern 1 2 and the 2nd 
managed pattern 14 show each which is arranged in the single shot pattern 4 of drawing 2 as a 
managed pattern 1 , respectively. 

[0024] Like drawing 3 (A) in the 1st managed pattern 12, five circuit patterns are exposed so that 
circuit pattern 12a may hold fixed spacing, for example. The 1st managed pattern 12 is an exposure 
pattern with which circuit pattern 1 2a is exposed densely. The 1 st managed pattern 1 2 changes 
exposure conditions, and is a focus (it is used below Focus: as vocabulary which shows the focal 
location as one of the exposure conditions.). Moreover, the gap from the ideal condition in this focus 
is called "focal gap". Even if it changes, wiring width efface becomes fixed like drawing 3 (B). On 
the other hand, when the 1 st managed pattern 1 2 changes exposure conditions and sensibility (it 
uses as what shows the exposure conditions which it is one of the exposure conditions, and are 
hereafter influenced with light exposure) is changed, wiring width of face shows the inclination of 
minus like drawing 3 (C). 

[0025] One circuit pattern is arranged like drawing 4 (A) in the 2nd managed pattern 14 as an 
example of a managed pattern **** in arrangement of circuit pattern 14a. The 1st managed pattern 
12 is arranged so that arrangement spacing of circuit patterns may become sufficiently large. If the 
2nd managed pattern 1 4 changes the exposure conditions in the case of exposure and a focus is 
changed, wiring width of face will serve as an upper convex type parabola like drawing 4 (B). On the 
other hand, when the 2nd managed pattern 1 4 changes the exposure conditions in the case of 
exposure and sensibility is changed, wiring width of face shows the inclination of minus like drawing 
4(C). 

[0026] Since it mentioned above, when arrangement of a circuit pattern differs, respectively and 
sensibility is changed like the 1st managed pattern 12 and the 2nd managed pattern 14, there is no 
effect in wiring width of face, but when a focus is changed, it turns out that wiring width of face 
produces an error. Then, in order to expose the circuit pattern of the wiring width of face stable [ an 
aligner s ] by making this amount of amendments feed back to the exposure conditions of an aligner 
using the error of wiring width of face arising by the difference in the roughness and fineness in 
arrangement of such a circuit pattern, it verifies about what kind of managed pattern 1 should be 
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adopted. 

.[0027] In order to choose suitable verification **** of a managed pattern, and the managed pattern 
1 suitable as mentioned above, in order to manage wiring width of face, the pattern which serves as 
a candidate of the managed pattern 1 which is carrying out three arrangement different, respectively 
like drawing 5 (A), drawing 6 (AX and d ra wing 7 (A) is exposed, and a circuit pattern is made to form. 
The manufacture conditions at this time are set up as follows. 
Aligner: KrF excimer stepper (NA:0.50, sigma:0.60) 
Photoresist: SEPR-3404T (film pressure: 0.7 micrometers) 

Wiring width of face of a line-breadth managed pattern (managed pattern): The exposure approach 
of the semiconductor device as a desirable operation gestalt of this invention adopts 0.25 
micrometers of two suitable managed patterns 1 from these three circuit patterns. 
[0028] As for drawing 5 (A), arrangement of circuit patterns 1 6a, 1 6b, and 1 6c shows an example of 
the ****** 3 managed pattern 1 6 (the 2nd exposure managed pattern). Dra win g 5 (B) shows the 
property of the wiring width of face of the 3rd managed pattern 1 6 of having changed the focus in 
exposure conditions. According to drawing 5 (B), change of wiring width efface is drawing a parabola 
which serves as a convex mold to fluctuation of a focus. Here, the distance between the circuit 
patterns in the 3rd managed pattern 16 in which a property like drawing 5 (B) is shown is 0.27 
micrometers. 

[0029] Drawing 6 (A) shows an example of the 4th managed pattern 18 (the 1st exposure managed 
pattern) with dense arrangement of a circuit pattern. Drawing 6 (B) shows the property of the wiring 
width efface of the 4th managed pattern 18 changed in the focus in exposure conditions. According 
to drawing 6 (B), change of wiring width of face is fixed to fluctuation of a focus. Here, in order to 
show a property like drawing 6 (B), it is desirable that they are the following manufacture conditions, 
for example. 

Light-exposure (sensibility) fluctuation range: 40**4 mJ/cm2 focus fluctuation range : Just Distance 
between Focus(proper focus)**0.4"-micrometer circuit patterns : Fluctuation of wiring width of face 
presupposes again that it is 0.25**0.02 micrometers of definitions of things with the flat property of 
drawing 6 (B) **5% or less to the dimension (wiring width of face) of a line breadth managed pattern. 
The distance between the circuit patterns in the 4th managed pattern 1 8 is 0.25 micrometers. 
[0030] Drawing 7 (A) shows an example of the 5th managed pattern 20 with very dense arrangement 
of circuit pattern 20a, Drawing 7 (B) shows the property of the wiring width of face of the 5th 
managed pattern 20 of having changed the focus with the aligner. According to drawing 7 (B), 
change of wiring width efface is drawing a parabola which serves as a convex mold to fluctuation of 
a focus. Here, the distance between the circuit patterns in the 5th managed pattern 20 in which a 
property like drawing 7 (B) is shown is 0.23 micrometers. 

[0031] The exposure approach as the amendment approach of the exposure conditions for 
stabilizing wiring width efface is explained from each wiring width-of-face property of the above 3rd 
managed patterns 1 6, the 4th managed pattern 1 8, and the 5th managed pattern 20. The following 
explanation adopts and explains the 3rd managed pattern 1 6 with which wiring width of face is not 
influenced, for example to fluctuation of a focus, but wiring width of face tends to be influenced to 
fluctuation of the 4th managed pattern 1 8 of ****, and a focus. In addition, although the 3rd 
managed pattern 16 was adopted in this explanation, it cannot be overemphasized that the 5th 
managed pattern 20 may be used instead. 

[0032] In order to amend fluctuation of the wiring width of face of the exposed circuit pattern, in the 
exposure conditions of an aligner, it is necessary to amend the error of the wiring width of face of a 
circuit pattern by controlling a focus and/or light exposure. Therefore, by the exposure approach as 
a desirable operation gestalt of this invention, it must distinguish whether light exposure should be 
amended in order to amend a focus although the error of the wiring width of face of a circuit pattern 
is amended, or to amend sensibility, or both should be used together and amended. 
[0033] Distinction drawing 8 of the cause of an error in the wiring width of face of the exposed 
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circuit pattern shows the result of having measured the value which equalized the wiring width of 
face of the circuit pattern for every lot at the time of manufacturing IC with an aligner. By drawing 
8 , an axis of abscissa shows each batch number, and the axis of ordinate shows the wiring width of 
face for every lot by it. By this explanation, the target line breadth of an axis of ordinate shows the 
wiring width efface made into the target of the circuit pattern to expose, USL shows a wiring 
width-of~face specification upper limit by it, and LSL shows a wiring width-of-face specification 
lower limit by it. 

[0034] In dr awing 8 , it turns out that it is substandard by the batch number 6 and the batch number 
10. In a batch number 6, it turns out that the 3rd managed pattern 16 and the 4th managed pattern 
18 are the almost same variation in wiring width efface. Since the sensibility which affects the 
wiring width of face of both the 3rd managed pattern 16 and the 4th managed pattern 18 is not 
suitable as mentioned above, this is produced. That is, in this batch number 6, it can bring close to 
target line breadth by amending light exposure E minutes in the exposure conditions of an aligner. 

[0035] On the other hand, in the batch number 10, the characteristic difference that wiring width- 
of-face fluctuation of the 3rd managed pattern 1 6 is larger than wiring width-of-face fluctuation of 
the 4th managed pattern 18 has occurred. In the 4th managed pattern 18, as explanation of a batch 
number 6 explained the amount of wiring width-of-face fluctuation from target line breadth, aligner 
sensibility is the cause. However, in the batch number 1 0, the wiring width of face of the 3rd 
managed pattern 16 is further changed from the wiring width efface of the 4th circuit pattern by 
fluctuation of a focus. For this reason, while amending the sensibility as one of the exposure 
conditions of an aligner, it is necessary to amend a focus. That is, the error of the wiring width of 
face of the circuit pattern when imprinting an exposure pattern to Wafer WH in an aligner is based 
on fluctuation of sensibility and/or a focus. That is, it must expose by amending these both. 
[0036] Drawing 9 is a flow chart which shows the manufacture approach of the semiconductor 
device as a desirable operation gestalt of this invention. The exposure pattern which has the 
managed pattern 1 which contains the 3rd managed pattern 16 and the 4th managed pattern 18 
through layout design as mentioned above is created. This exposure pattern is imprinted on Wafer 
WH by the aligner (step ST 1). The wiring width efface of the 4th managed pattern 18 is measured 
as an exposed example (step ST 2). 

[0037] It judges whether the wiring width efface of the measured 4th managed pattern 18 is within 
the limits from USL of drawing 8 to LSL (step ST 3), and if It is within the limits, the wiring width of 
face of the 3rd managed pattern 16 will be measured (step ST 11). A focal gap is judged with the 
wiring width of face of the 4th managed pattern 1 8 and the 3rd managed pattern 1 6 (step ST 1 2). If 
there is no focal gap, it will end (step ST 14), and if there is a focal gap, focal gap **F will be 
computed (step ST 13). And based on focal gap **F, it amends based on the focal pair wiring width- 
of-face property table which stores the information on wiring width of face as opposed to a focus 
for the focus as exposure conditions for an aligner and which was prepared beforehand (step ST 10). 

[0038] If there is no wiring width of face of the measured 4th managed pattern 1 8 within the limits 
of USL and LSL of drawing 8 on the other hand and the sensibility gap has arisen (step ST 3), 
amount of exposure amendments **E of the exposure conditions of an aligner will be computed 
(step ST 4). Next, the wiring width efface of the 3rd managed pattern 16 is measured (step ST 5). A 
focal gap is judged with the wiring width efface of the 4th managed pattern 18 and the 3rd managed 
pattern 1 6 (step ST 6). 

[0039] If there is no focal gap, it will amend based on the sensibility pair wiring width-of-face 
property table which stores the information on wiring width of face over the sensibility beforehand 
prepared in amount of exposure amendments **E. and if there are (step ST9) and a focal gap, focal 
gap **F will be computed (step ST 7). Based on amount of exposure amendments **E, the light 
exposure as exposure conditions is amended based on a focal pair wiring width-of-face property, 
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and the focus as exposure conditions is amended based on a sensibility pair wiring width-of-face 
property based on focal gap **F (step ST 8). 

[0040] Thus, exposure conditions are amended and exposed in an aligner. As for Wafer WH, IC is 
manufactured through development / etching process, an impurity diffusion process, a vacuum 
evaporationo process, and assembly and an inspection process. 

[0041] As mentioned above, the circuit pattern exposed by the explained exposure approach has 
effectiveness as taken below. Hereafter, the effectiveness of the exposure approach as a desirable 
operation gestalt of this invention etc. is explained using drawing 9 - drawing 1 1 . The following 
explanation explains using drawing showing a focal pair wiring width-of-face property, respectively 
like drawing 10 (A), drawing 10 (B), drawing 1 1 (A), and drawing 1 1 (B) as a representative, 
[0042] An axis of abscissa shows a focus and, as for drawing 10 (A), drawing 10 (B), drawing 1 1 (A), 
and drawing 1 1 (B), an axis of ordinate shows wiring width of face (line breadth), respectively. By 
this exposure approach, a focus shall be fixed only to one certain point and exposure shall be 
performed. Moreover, the dotted line 22 prolonged in the direction of an axis of ordinate shows the 
focus beforehand set up in the aligner, and are the focal conditions at the time of actual exposure. 
[0043] It is synonymous with the line breadth result of one lot of arbitration which the part shown 
by O in drawing 1 1 is exposed on the exposure conditions as actual light exposure and a focus, and 
the value of the intercept of O and a dotted line 22 is finished, serves as wiring width of face 
(dimension), and is shown by drawing 8 . Here, when the light exposure of this exposure approach is 
changed, change appears [ the wiring width-of-face properties 24 and 26 ] according to the 
property same with being shown in drawing 3 (C) and drawing 4 (C). 

[0044] When only sensibility fluctuation occurs, drawing 10 (A) shows the focal pair wiring width-of- 
face property when only sensibility fluctuation occurs. Drawing 10 (B) shows the focal pair wiring 
width-of-face property about the result after amendment of exposure conditions when only 
sensibility fluctuation occurs. 

[0045] When sensibility is changed, it has amended by the same approach as the conventional 
exposure conditions. In drawing 10 (A), if the difference occurred in the result (place shown by O) of 
target line breadth and the actually exposed wiring width of face, it is over the line breadth 
specification lower limit to it and correction value **E by light exposure is amended, the property k 
and the **** pattern property j of a dense pattern change upward so that it may be shown like 
drawing 10 (B), and it can drive into target line breadth. 

[0046] When the sensibility fluctuation and the focal fluctuation of a result by which drawing 1 1 (A) 
was exposed when sensibility fluctuation and focal fluctuation occurred occur, the focal pair wiring 
width-of-face property of an about is shown. Drawing 1 1 (B) shows the focal pair wiring width-of- 
face property about the result after amendment of exposure conditions when the sensibility 
fluctuation and the focal fluctuation of a result which were exposed occur. 

[0047] Drawing 1 1 (A) shows the focal pair wiring width-of-face property about the wiring width-of^ 
face property of a circuit pattern when the sensibility fluctuation and the focal fluctuation of a 
result which were exposed occur. Drawing 1 1 (B) shows the focal pair wiring width-of-face property 
about the result after amendment by amount of amendments **F of a focus, and amount of 
amendments **E of light exposure, when the sensibility fluctuation and the focal fluctuation of a 
result which were exposed occur. 

[0048] Since amount of amendments **F of a focus like drawing 1 1 (A) and amount of amendments 
**E of light exposure are detected separately and it amends, respectively, a **** exposure pattern 
and a dense exposure pattern can drive the wiring width of face of a circuit pattern into target line 
breadth. Moreover, it can be made to be able to change to the field stabilized more, and the stability 
of the wiring width of face of the exposed circuit pattern can be raised because the wiring width-of- 
face property of a circuit pattern amends also to fluctuation of the bad focus conventionally. 
[0049] Without according to the operation gestalt of this invention, computing the optimal amount of 
amendments for exposing so that it may become a dimension aiming at the wiring width of face of 
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the circuit pattern of IC in advance, when exposing an exposure pattern to Wafer WH, when a focus 
and sensibility are changed, this amount of fluctuation can be detected separately. Moreover, these 
detection results can amend exposure conditions separately. 

[0050] By the way, this invention is not limited to the operation gestalt mentioned above. By the 
exposure approach mentioned above, although two managed patterns are used, three or more 
managed patterns may be used. In the flow chart of drawing 9 , when a focus and each light 
exposure are changed, although light exposure is detected previously, even if it detects a focus 
previously, it can amend similarly. Moreover, the manufacture approach of the semiconductor device 
as a desirable operation gestalt of this invention is applicable also to things other than the 
manufacture approach of a semiconductor device which imprints the beforehand regular exposure 
pattern to an object. 
[0051] 

[Effect of the Invention] Without computing the optimal amount of amendments for exposing in 
advance according to this invention so that it may become a dimension aiming at the wiring width of 
face of the circuit pattern of a semiconductor device as explained above The circuit pattern of 
target wiring width of face is exposed by carrying out separation detection of each fluctuation of a 
focal location and sensibility, and amending exposure conditions. The circuit pattern with which the 
inclination of a focal location and sensibility is furthermore managed with a sufficient precision, and 
the tight ness of a circuit pattern differs can be exposed with a sufficient precision, and the 
productive efficiency of a semiconductor device can be improved. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The top view showing the whole wafer with which the integrated circuit was exposed. 
[Drawing 2] The top view showing the enlarged drawing of the wafer of drawing 1 . 
[Drawing 3] Drawing showing the expansion top view and property of the 1 st exposure pattern as an 
example of the managed pattern of drawing 1 . 

[Drawing 4] Drawing showing the expansion top view and property of the 2nd exposure pattern as an 
example of the managed pattern of drawing 1 . 

[Drawing 5] Drawing showing the expansion top view and property of the 3rd exposure pattern as an 
example of the managed pattern of drawing 1 . 

[Drawing 6] Drawing showing the expansion top view and property of the 4th exposure pattern as an 
example of the managed pattern of drawing 1 . 

[Drawing 7] Drawing showing the expansion top view and property of the 5th exposure pattern as an 
example of the managed pattern of drawing 1 . 

[Drawing 8] Drawing showing the wiring width of face of the circuit pattern for every lot at the time 
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of exposing the 3rd exposure pattern of drawing 5 , and the 4th exposure pattern of drawing 6 . 
[Drawing 9] The flow chart which shows an example of the manufacture approach of the 
semiconductor device as a desirable operation gestalt of this invention. 
[Drawin g 1 0] Drawing showing the property of wiring width of face over a focus. 
[Drawing 1 1] Drawing showing the property of wiring width of face over a focus. 
[Drawing 1 2] The flow chart which shows the manufacture approach of the conventional 
semiconductor device. 

[Drawing 1 3] Drawing showing the wiring width of face for every lot at the time of exposing by the 
exposure approach of drawing 1 2 . 

[Drawing 1 4] Drawing showing the property of wiring width of face over a focus. 
[Description of Notations] 

1 ... A managed pattern, 16 ... The 3rd managed pattern (the 2nd exposure managed pattern), 18 ... 
The 4th managed pattern (the 1 st exposure managed pattern), ST1 ... Step (the 1 st step). ST2 ... A 
step (the 2nd step), ST3 ... Step (the 3rd step), ST [ ... A step (the 5th step, the 6th step), W / ... 
Wiring width efface, WH / ... Wafer (semi-conductor substrate) ]6 ... A step (the 4th step), ST8 ... A 
step (the 5th step), ST9 ... A step (the 6th step), ST10 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 91 
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[Drawing 14] 
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[Drawing 10] 
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mmm^mz'oi\xozf :t-tixn^mm^^i^^7jkLx 
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^^H^t(DX\tUl\ ±^Ltzmt^^mXit. 20(D 



isl^O) 4, a> fr t PEfflf ^ C t A<-C ^ o 
[005 1] 
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